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Wm 2 0 0 3 - 0 1 0 9 1 5 ^- v : 1/ 

» t 

i i 

mmmw. 

umm 1 1 mm.m t mmm t wmmztt txmm^y \zm^ < y 

TR$mm*fT7 k- h^-;HHJ»^«^i3v»T, Huffier * ^jljl- * 

©t-f m»f^*sa:3effi Zititfr&mftt mmi%J$ r ? ^ ^ j. - * n^co ^ - 

i o >j < y h+»--r ? frimtkzitzm 1 cou s ? 

fries i cog ^ y ? ^o&izmtm- htimftMi&ftM$>&w±ift&9 
> mt^M^mm^T^i-pn^mi^M^mt^zm^^xmti^- v mm^m%% 

■>M ?)\s*f££.2-tt2>m2 CO 'J 5 y ht>f^/UM#It, 

mries 2 co ^ h -4-^- ^ ;w-j& isfcas 2 cofij^^^^{±jl-^>s 2 o#j«ijc& 
mmtkihztitzm 1 co»s^<h^2 ownusigFt k^o-^t, Buiet- 

[»*«2] l5^flti;$lJ^»«hcO'(iM^ : tLT»/^^-^H*-cf< -7 

^ - hv-?y ?mm$M*n*<\ mmrf^x.^-fizWLi'fmzitijj-r&K- 
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bu e i: - h fflHftf^iKSfit hu fa * - ;HH«ft*is:Sffi t^mzmtt-r^m 

1 o'J 5 y O'J 5 y ^^MfJHt, 

suffix i cov 5 vy-j ? )v<Dm~m^- Ymmtm.wcmteh&wzm?.? 

y- ;u£#££$-t!:&fil2<7)'; 5 y h^-f *;H££3MSfc, 

tuia^m $ k^hs 1 <dmw&& km 2 <Dmwfcn t kh-^ht, ate* - h * 

Efflux 7 ^ - * < p i vwrn^n^ib *> , 

ipi t > aifti^sflt^aj^ £• - h in frc-ej 19 /est ^^<b»»^/h-fifit;it 
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#H 2 0 0 3 -0 1 0 9 1 5 ^- v : 3/ 

ffi I £ * - * * - K \z <D m f Bflt 5^B# ffl «£ «5f B# MS: H ffi i~ * d <h & 
ill"* V < y h*M f-fa-->»o 

hu IE 7 -f — hv* - y ? fcijfpifr jfE|.i, Jtffl^, »^B#Wi3 «t l»frfl#P» <b * * fu 
Rfflfip^ ^ - * < p 1 DINfciSt jf-C* 13 , 

L?zt^<D?— fisMttmm tttitmL, 

mum 2 wwj»f£«rtfcm#ffii±, Mien 2 cotu^s^t Ltwi^^ 2 ©1 
ipi t . wtfcM&femomij & * - nan *o % mmt^wnm^m . 

mffStiJ^^ - 9 #ffi3MU±, HtrffiH 1 Ojgips £ fulfill 2 <®4B4S t fc^v* 
tt - F 1PJJ 7°n -fc 7. Y4 > £: * - ;M! 7°n -b X ?4 > t OJt^ £ - olt^ 
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iff SI 2 0 0 3 - 0 1 0 9 1 5 ^- v : 4/ 

■i , 

>■ »• 

^comtm. £n&>-f2> mwm n^m. t , 
fiiji-«si^ft <t i^mziatii-^m io^'7Ftf^ ^£§§££-^7^ mr 
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th u mum 2 <F>mmfc&t Lxumm^m 2 <owm t , t^Mi^it^m^ £ 
t , mtmmmm?) ta^ & * - ;nm k-sj «j &*. tzn ^ tutp****^ ^it-r 

t m 1 e * - ^ * - k k (vmmfrm m & «t z/^m w & * m -r & & o x$> %> 

* - 9 [z^^X P I Dft(Iftl»#*ff 9 4><3O-C*0 v 

&frbttm&&m±i&iz&-fz t x<7)j? ~)^mM^m t £i£ttii-& & <r>xh n 
fraEfWHW^'? 9 > - * Hutfi^ 1 <7»i t mieu 2 o^ti t \zm^^ 
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»■ t 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] 

2 1 liggfl, 2 2(i^*Mtl>k-^, 2 3»i^$C*^"t&?P*PS> 2 
4 i±« l*IOfiJg£ffli]5e1-&zag-fc >+K 2 5 lib- h 9 -;HflJf3fl£IS-C£>&o 

- h * - ji/ffliftigtt 2 5 1±, v- * msfc l fcsajEflt (« rtiasK^ffi) s 
p t iajs-t >"9- 2 4 n «t o raise £ n/cftijw* («f*isjs) pvt k^o* # 

4MV£i£#LT fc-* 2 2 £fcliJ£aJg2 3 ^tti^-f&o t-^22 liftftl 
MViitL'CtSCRtcJ: l )-€-W*n«tfi6***Jn«$n, #*P»2 3(iIMMVi: 

[0 0 0 4] 

gJ90fe:- h ^t- AO USiW ?>t^ 1 

P I DfilHW^fcflMtU HI 0 t:^tl 1 t3^fpMMV^0%m±^^ff t:-^ 
2 2»iMVOf£L«^ (t:- h^E- K) , igUtfcftfiMV^O % 
«fc f) /J>£ c, 2 3 £#.fp»M V IZttfc LXMft £ (9 - fr*- K) in 
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&m 2 0 0 3 - 0 1 0 9 1 5 ^- v : 7/ 

>??-3.x.-9) [zft L SftiM V £ m # U K"C»±^-;i/«B»ftS» ( 

[0 0 0 5] 

$Uitl2 5 OP I D/^^< %^tl^timty%m^W^&^%lftll£%h%: 
tv^ (#!lxJ£\ llftf HP.?,) o Ceo*- h-^a-->^ifet±, ■; * y h 
a#Oh-?0^fjjfp£-t!:£ \) S. v Y*M ffrjj^zx tife U- h?-* 

-->ynt¥) > tra^mtamz^xi) < y 

o fit, Z<7)*~ h^-^~^y^m^ ] ) < y h 

ti & stfirSffi xumn i,z t± , k mm-t z> %^imxm. * $ -c Kim 

-f&l<zii^.b%:fr^f2o 
I0 0 0 6] 

mmicM. i ] 

Wffl¥ 5-289704 
[0 0 0 7] 

fc- h ?-;i^WiJffl£ft&^g-C{i, i&jKfc_t#$-£&rt:i&t::f±fc-*»;: 
(2 5tiS) ■Ctti$n4«i^D, Z<D£i%$zWl l z&^Xli1f; : &tt&X 
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4# M 2 0 0 3 -0 1 0 9 1 5 ^- v I 8/ 

•i t 

[0 0 0 8] 
[0 0 0 9] 

fcfc, Htr^cof^-rti, #ia#iat?^-- h-f-i--^^*^ 9 - 1 

^ & 7^, itili * - h ^ a - ~ > ^<7) 1 m-Ci> Z> o #i&W<a*£-e & , MM % 
±ifXjfrW:Ltz t § KMo¥*£ri*JSH&#*:IF#f&#*K j: I) fti&-ei£*>*f 

mmmm&ftE t%& 0 Ltztf^x, #iam^-c* - h ^ a - - > ^ srtf 9 it 

[0 0 10] 

i± , -Liana * a £ k * $ ^ & o t?, n - h * - ^$0*111 <r> tz 
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» 

[0011] 

mm * m-fe-f htz^^mn 
<%±p r 9 ^ =l a. - * u zmjji-2>?-)v*- rtz m^w «9 & x. t as mu 

& & l o l> * * h -«M ? ;H&£3MKfc. fulfill lO'JvyFtO ;wcjt. DfcH 

1 OiM«l(D«rS:lfetiJ-r*» 1 Offl»j£#|fctii3MBfc > suffix lW'Jv^t^f^ 

r n sriEje-r * * f&^-r & m^<omM.^m^ t , m ififenofut * ^-tm je 

(t^«r^ttii-*ll 2 <a»J» JS«rtfcffi3MDI i: , fjffi^tb $ titzm 1 *>*U«IJk«r H 

2 oiMftH&^rfc i:ioVt, fulfil — h^e- Ftfrffi? K^^co^ 

[0 0 12] 

S y h-tfJ 9)VJr- h 9~ Jimi, suffix- MB« 

* JWiJfci:*:* 1 <7)^JS^^^tb-r^H 1 Offl»JS«rtfcffi3MS£ , fulfil 1 <r> 

^ . y 1.-9-^ ? )\,<nmzmuK- v mm^*nfcm&&^iimz9 - ^mmftm. 



miE# 2003-3098586 



#IS 2 0 0 3 - 0 1 0 9 1 5 ^- v : 10/ 

■ i 

h+h^ 2 O'j 5 7 * ;i/f££3MIK £ , buIS^ 2 O U 5 y 

h -»m * ;wij£ C tzM 2 OiWfflllc^F«:lfeaJl-4 * 2 oftUfflJ&g&ffi^MK fc > bu!B 
$ iifzm l OiWHWlS^r ti2 Ofllfp&g <b CS^^t , iiffiB - h * - K 

M&^Mtimf1r2> «fc 7 K Ltzi>e>X-<h2> 0 
[0 0 13] 

tesijffli/^ > - 9 \z&-3 < p i Dmrnmnvb *) , buibs 1 w»j»j£«^tb#iH 

TtiffEfl 1 OfflJflJ{L.g £: LT?MM<7>f| l o«ipS=gr^m L, mim 2 OfHUftUS 
^ffi^MSJiv huIB^ 2 OWJ«l(£«r LT$Wi<7)f 2 , iifPmfS^tl 

o m^j £ n - h f jj k §j 9 tzm h nmtt*wbfe ^m-r & $ x<n t-y m 
m&mm t , s^mi^^h o m * * - mij c^^i/:^^ *mm* a*** 

, mUm 1 0»s <h mrlBH 2 Ojgipl H^o*v>t - h ffiij ^n^^y^f > t ? - 
[0 0 14] 

, bu ib 7 4 - k / * y 9 mm &n a , itvm. m a <t xfWLfrn mfrhzzm 
mmm^y *-* \zm^< p i D««»at»-e* 19 , huib^ 1 <7)$iJw^^m^Mi 
(±. mzm 1 o^js^t L-csutwaosi 1 <DM^t , ^i^^itnit l/c 
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■ i 

ltm«u±. huI2^ i oigips (fulfil 2 ^^(pg t tcso'v^r b - h fig 7°o -b* 

fclfflfE*-;WE- K<^*tcowTitmit1»£»tBU ffifSEfc- hfili|li§B#IBJ 
[0 0 15] 

h Mft t i%m r * * =>- ^ - 9 Kffife<D ? - Mzmitmmmm zmts-rz mt t & 

$ZE.lzfrvXMW'*? * - ? 2> } ) 5 y h-»M 9 frit — Y^-x. 

Jt * ft o T Btlf £M T??-^3--9itz l*m$Zi%t$ 7 9 f-j-zr.— ^(DmftM £ 
ab £ v > f ± Htrf E ? - ;ufiij »ft *K3cffi <D o % v > 1* ft * ^ M 1" & ri* * JiTj; 1" £ 

MIS^M^tf # t mrffi#^»^M^ t Hfto^^r #jfe t: - h fig& 

* y hV-J ? 5 y h-fM *;H££#&i:, wiUm 1<DV < v h 

^4 ? )istzfc£fzmi<DMfflfc&tmum2<D>) < y Y-*W7)V\zfcZtz&2<D 
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2 <nfsmfc&b\,zl&<3^x * Hufafc- h-=e- Kfc fulfil K^^t:o^ 
iS^-T * aw»/'f9 * - * #ai¥& £lf x. 4 & o h o 

[0 0 16] 
[0 0 17] 

h / 7-^wmmm.<r) imti£MK&^x, mmmmmM^ 

fi , JttfUm , «5f B# IH] £ J: TO^Bf ffl ^ t> & 4 tff f EffllUP ' * 9 > - * K ^o* v > r P 

t Ltiiioi i omnztftm u buIe^ 2 ogj^^t Ltsuiiwi 2 o 

USUI'S t , Jftffcfc&Se'ie^tti* * t: - h M 0 &x. izM&fr bUmZttfWbfc K 

ii-ra t r-o n - h ffig@&i$m t , ^sig^isom^ * * - mij kso o tz 
\%&frt>mmm-t)m-*:mzm-r& t x<D?-)u®mMnm t ztkm-tz i><Dx$> 

[0 0 18] 

I Dfgim&MZfti i><nx$> *) , ifflSEWJfipjS#tfcffl#&f±. huS2^ l «>*J»JfrSr 

t . w«i*3& f S/hffiu« l/c t£<7)?- jumttmm t fc&m l , mum 2 <dm 
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mtiz?- )um izm ■? £b# h mn^m^mzm-r^ zx<d?- fr$m 
*mmtm&9 -frmttm&t izm^xmtmmm^mnt mtmYEmmM 

fjfSH 2 comm t \z&-3\,*x t - h ffiiJ >t?~ frM 7°n -fc^r > 

n a x msiftm ra & # m u mz?- jh»£« h# m a* ^ fria * - - k <d 

[0 0 19] 

m i vmnofm] 

mr> *%m<F>m i <vmM^m^\,*xmmzmzLxmmzmMir &o m 

®iz s mtmMm&—7£<7) } ) < y h*M* frizi. 19 P I D'*9>* - * fcSKifaK 

HIP VO±TKjiia CJ^yht^^M tmbfrho z\z.X\ mw$£i<n 

P = Kpexp (-Lps)/(1+Tps) •••(!) 
^ (1) H£v>T, Kp(i7°n*x^>, Tp(i7°n-b^m^|i Lp(i7°n 
-t 7 tr 7t*B#P^ , s fi 7 7 77 ^fTT* * & o 
[0 0 2 0] 

^ y h*)-4?fr*- h^-^--y^(Dmnmizmt}-r^mm—^m^MM 
ifttM v = a u £ mmnm t:tu^u mm p v ^is^t s p <t 19 7^^ «b urs 

f^iMV = ALS:tb^1-*o V ^ 7 h * ^OSfESm^Bf PaWWIit? 
0. 5 (AU + AL) £%ZMM&PV<Dk£iZi) $ y ?fri$£*kZ*tfc 
iiiPVOf^f^dPVmaxli, 0. 5 (Kp/Tp) (A 
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> i: 

U-AL) tte&o 
10 0 2 1 ] 

Mir Z> £ X<DpJf (m^mWm^nm) T h a (± 7°n -t ^ fiBf m LpC 

K»f £ i T^M^ra (»ft*i0»&iftli#ffl) T h b & 7°n -b* tr 
rtfUfffiL p K3£Lv\> f LT, >; 5 -7 ^^^O^fpfittitlO^ra¥W ? 0 
. 5 (AU + AL) fc&**K]BtT?fi, $UiliP VWtHT*>ibi±^iT^ 
FifIBIFII±tfc2Lpt4^o J£JLb mfflwPV<DM$ZAhlimte&T<D 

A h = 2 L p d P Vm a x = (Kp/Tp) Lp (AU-AL) • • (2) 
[0 0 2 2] 

^izm-tZott (2) «7 5%g|Si:45, 

Ah = 0. 75 (Kp/Tp) Lp (AU-AL) • • • (3) 

[0 0 2 3] 

£ - 1\ Jt^iJw P b , «5?-B#K T i J: imfrftM T d ri> <b £ P I D * 

Pb^^KpLp/ («Tp) ...(4) 
T i =/? L p • • • (5) 

Td = yLp •■•(6) 

5£ (4) (6) tCi3V>T, JgSc« titfflxJf 1 . 2, ^y3{±Mx.f^2, 

y{if!)x.ff0. 4 2, 5Eifc£ 1 0 0t*5, 

[0 0 2 4] 

V I y ? )^Z5k$L UYMM. P V (DW^A h £ «fc Vftf^M^OSijg 

jTOFhIT h a , Thb (=Lp) m%hfiZ><DX\ Th a tTh b^t*^ 
v*(±fc-*>t>jfaS=§fctil*:Th £ U ZKhtt (4) (6) rftA-f&^ 

p i *-?mxT<Dx. 9 t-#aj$*L* 0 

Pb = oKpLp/ (<tTp) =oAh/ U (AU-AL) I • • (7) 
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^-v: 15/ 



Ti=/?Lp = ,3Th 
T d = 7 L p = y T h 



(8) 



(9) 



5fc (7) KfcuT, ^SeliO. 9T*-5o 
[0 0 2 5] 

h+h-f^^^^n-^tztii^i-^ Sf^fM VOl^t-F iajJ^^Mf^^ A T h 
(0<ATh^l00%) U i%SPff^m^/1-^^MMV<7)^l^^-;WffliJ^ 
fFlf^ftAT c (- 1 0 O^AT c< 0%) it^o ilOi:, |10'JV;F 
•*M ? )VX*l±, tlJf»M P V^I^ffi S P i^T& «b lilMMV =ATh£t-* 

k m # l , $u^» p v mzfcm sp x<o±^h f£Wf mm v = a t c £ k 

h (0</u< 1 ) CfMt^o 
[0 0 2 6] 

(*iJ^#PV) ot^stifjl l <7)'j ^ y h-*M ^^t$2 (D 
ht^f^ i9 , -<7)liipS<7)^liiUfi - h ffl«#^»I^fSA T h 

[0 0 2 7] 

•t^^fiMVO^aitCjgL^Jfc^ (fc- MUfcfcKlf) Pb_He a t £i%£P 
£Kffl#1-*tS^*MVO#fflfciSLfcJt^# (^-MPiJittfiJm) Pb_Coo 

P b_H e a t : P b_C o o 1 = k : 1 - k •••(10) 
[0 0 2 8] 

JW*KJ:»K H 1 O'J ^ y h 9 fr\z&tfhfamm.Y V^iBipIA 1 , H 2 

A1 = A UATh+ (1-k) ATcl • • • (11) 

A2 = A |ju «ATh+ (1 — k) ATcl ••• (12) 
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i t 

^ (11) (12) K&^X AlZitWm$kX~&2> 0 

[0 0 2 9] 

s (i i) ,s (12) frbtwmi&x £M*u ttmK^^xtt&bzt 

k = lATc (A 2 -A 1 ) ( 

/ lATc (A2-A1) + A T h (A 2 - ^ A 1 ) | • • • (13) 
[0 0 3 0] 

»2W'J^3'ht>f^^t-f ifJ#^fiI^ji A T h £^M;f <Mt*> 
OK, ^-;HS^f^*j«ATc (0<//<l) U^JE1"^^, ^OIS 

« = I A T c (jnAl-A2) I 

/ I A T h (A1-A2) +ATc (^Al-A2) I • ■ ■ (14) 
[0 0 3 1 ] 

ftflJfPs P V OlgipS A 2 Kilo* § , n - h % ittiffli P b _H e a t 
tf-^mitm^P b_C o o 1 £<D¥%jm-e$>2>¥#Jitm%iT> b_Ave^ 

Pb_Ave = o^A2/ U (^ATh-ATc)l ••• (15) 

[0 0 3 2] 

R&fc, S2<0'J<7ht^f^ ^"C^ -;Hffl4ftft*K5Sffi«:/i A T c KfgM L 
t # ©HM P V 0«*g A 2 K&c* # % ^itm^ Pb_Ave^M 

Pb_Ave = £A2/ U (ATh-^ATc) I • • • (16) 

[0 0 3 3] 

W-i^itMw P b _A v e iztt-f h - Hffl 7° a -k * y >f > ( t: - h f JJit^Uw) 
vm^-itmtf k , * - ;HPJJ y n -fc* y>f > ( ^ - ^fiiJJtlW) OM-5-Jt«* 1 - 
k %<DX\ |l(0'Jv;Ft^ ^;K-ATht**of:H- h MWiftA&fcMZ % 
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ci<z^1rz>mi£<7)^-ftnzt5^xi>, fc- MHJJt^P b_H e a t % 

iiiJJt^!lmP b_C o o 1 ti&T<n£i \Z'&btiZ> 0 

P b_H e a t = 2 « P b_A v e ••• (17) 

P b_C o o 1 = 2 ( 1 - K ) P b_A v e • • • ( 1 8) 

[0 0 3 4] 

friz, m2(D*) 5 y y^-j ^;wnj3v>TSft*MV7&^-;HBIftft*H:^ltA 
Tc (ifclijaATc) ^<bH- Hffl»f^*ta:5elt^ AT h (SfcliATh) K 

Sr T h _H e a t , »ft*M V - h ffliftffcfclfcJete ^ATh (l/:liATh 
) j^fc*-JMIMftffc*t9:5£f£ATc (i/cfi^ATc) ^ l&x. btifzW&fr 
hMMmP V tffejzfcKM-f & i -CO&ittVJ&l&MVZffl&T h_C o o 1 <h1~ 

[0 0 3 5] 

P I D y * 9 * - 9 <om. ft&fffl t '$kfrv$ffl i:ov^l±, n - h ^ - Ufp 

LtztfoX, M2(Di) * y ht^^;K"t- h tWfPmlS^ft * /< A T h 

t^l^^^i^-jHi^II^l^ at c Kgcmi- zmftv^-ftibzia 

^Xi>, $kftmW&mMWfflT h_H e a t fc T h_C o o l <D¥*3fefrb¥-%3 
mftmfflT i _A v e tWM^nmT d_A v e iW^flbWWJT 
i _A v e t ¥#}'$kfrmffl T d_A ve^-K- h'MisX Xf9~)^E- KfiJ 
<7)P I D^7^-^t Lr^ffl-rtL(i'«tv^ 0 
[0 0 3 6] 

1-£=b*>, ^^BT i _A v e fc^ttSHtMT d_Ave(i, tfcffc* 

wmzmmmT h_H e a t tT h_c o o i (8) , ^ o) n 

affile -£-C&T<£><fc 9 ctaiti^o 

T i_Av e = /3 (Th_He a t +Th_Co ol)/2 •••(19) 
T d_A v e = 7 (T h_H e a t +T h_C oo 1) /2 •••(20) 
[0 0 3 7] 
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1 

• i 

t i_He a 1 1 % <%i$mzmtjir zmtmM v<7)#mtcii Ltzmfrwm ( 
?-)\s®mftmm) t i_c o 0 i t lti±, mmz^mfrmmr i _a v e 

B^PbT) Td_He a t <h ^iH^HtB^-t ^»^»M V 60#t±i HiS Ltz'iUkftmm ( 
^-^ffiU^5t0t^) Td_Coo 1 tLXli, fiC¥WBtf H 1Td_A v e 

T i H e a t = T i A v e • • • (2 1) 

T i __C o o 1 = T i _A v e •••(22) 

T d H e a t = T d A v e • • • (23) 

Td C o o 1 = T d A v e • • • (24) 

[0 0 3 8] 

wt&o m i (i^m^>mi<Dmm<DMmt^i>^~ v ^-i«gt«^ 

izx^xm&ztifzmmmp v^xti-rmvMmxtiU2 ummm^mmm. 

-r^#^MtB^^3 i^TEfas p tmrnmr v t<7>mmzMLxmm^7 * - 
^ (pi D/*?*-?) \zm^< p i ummmmn ^xm^mMv zn&-t & 
p i Dmm^nu4 v^-^-^yy^mfxmz^-^^ti^^hf^ 
<dk-y mm / tm%.M.m. a t h ( o < a t h ^ 1 o o %) zmm-rz t - v ®m 
itmmM5 ^<n%\in\znn^\z^^^h?j\^^ - 
^mMm^m.m. a t c (-ioo^at c <o%) zum-t ? - Mnm^m 

[0 0 3 9] 

£ fc, - h * - ;HHJfP&*l±. t: - h fflSffcMS&Se'lI A T h £ * - ;H«fP 
I^fiSAT h £ fc*i*-/M»*ffcJMS:5£ttAT c <Di ^v>f W^tlLfcf 2 
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mU 2003-010915 ^- >' : 19/ 

Jftffc*tS!5gttAT h*&v>l±*-JHB*ffc*K:5£||AT c <7>? 

mum? (o<fi<D tzmmir&mftm^mmtzmM8 mivyi) ^ y v 
2 <d \) < y h 9 )vm fRSEHSB i it, $ i otuupjsg t n 2 otu 

-^IfiiL, *tliU:P I D/^^-^^P I DiW»mjt«U4tcH3E , t*P I 
DA7^-^W1 2 t&m-fZo 'J 3 y h^-jL-->^S[J( 

[0 0 4 01 

U7 1 2m% } ) * y hv-j ?)\smn&9 t^zxti^n^o iijuipvh, h^l 

iv>-t>ti:iotttti$*i, ?frJt*PmA2J§K2 £^LTP I Dffllfflift?t£M t 'J 

t\z\t}zm.2>o 

[0 0 4 1 ] 

1 0 1 ) o Ltc 2 m%') v>FtO JWttJttt 9 fi, il^Uvyht^f^ 
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2 0 0 3 - 0 1 0 9 1 5 v I 20/ 

5^<bfc- MBJ*f^*S!;5gitATh«:a*mU * -MIt^*fS'lt^6 ><b * 
- ;HB*ft*S:5£fl[A T c ^Ilc^m-r Uf 7^10 2) o 
[0 0 4 2] 

Bt, $Ut*P» PVi ISte^ S P £ Jtic L Uf'y/103) , UMm P V ^ 
te<I S P i^T<7)i^\ ^MfcB^gP 3HMtt-f ffJ#^sIS^t A Th^S 
TKL&wt-^tti^L Uf -7 7'1 0 4) > SHilPV^fSPJ:^^ 
v ftft* tB7J§K3£^LT^- iJ#.^MlS^ffi A T c £ L & ^ <tip 

mcm^-r^> Uf^'ios) o 

[0 0 4 3] 
[0 0 4 4] 

if, 'J5^tO^-hfa--> ^StJtSB 7 te, tibfcte SP<h mifi 
PVt:So\>tI$lHW(7)|iiE r ZVkT<D X d H^ftf 4 (EI 4 7 7° 2 

0 1 ) o 

Er = SP-PV •••(25) 

ifrfrmTZ-fZ Uf7 7 J 2 0 2) o 

lEr|>|Ermaxl •••(26) 
[0 0 4 5] 

(2 6) tC^v^T, E r m a x li^S^co^^fi-e, SIili0t*^ o V < 
y h-9"-f V7-^-->yi$MU7 j£ (2 6) Er 

max=Er. tZfr-tb&MmmfflO^E r $:f^ME r m a x & (* 

T77°2 0 3) o 

[0 0 4 6] 
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2 0 0 3 -0 1 0 9 1 5 ^- V I 21/ 

■ i 

>£iz^ ^ h-9->f fin,*- Y5-x.-->9'fcMU7& > tiiimE r (DIEM**® 

ErErO<0 •••(27) 
E r OttlMWmmiR<om&-e$>&o £ (2 7) (i, E r 

l.»J»«»l«ro«2&E r 0^I^t^(7)t^ I1ME rOjE^iSSIELfct 
JpJWf1-*<>OT**o ^ (27) 7WJ&3lO*§^(i, ±TftSfftlB^7Lt 

[0 0 4 7] 

7 7° 10 3-1 0 5 <h 1 0 6 (7r V7° 201- 2 0 4) engirt* 1 $0® 
mMZtliZmt)MZtiZ>£. fill^E r^i:f*otf^{iiE rma x**5E«f 
Sti&o fit, H5 0»J t g£ (27) ^5H-^ 0 S (27) 

rt ? $c3lL/c£: >; ^ y h ^ - - > ^tftJfSB 7 f±. E r 1 = E 

rma x, t^fe^f^liE rma x^il«liE r 1 t-f& 0 tfz, 

i; ^ y is^^^^^-- h^i-->^«j([aj7*±, Hrrm^: (2 7) &m±LLtzm 

Mfr h Wc-Kimm E r m a x ri*H#r $ tl^ftfr »J t tOB|f| * g 1 (DmtmWte 
BMmHTh Uf';7 1 2 0 5) 0 ^ (27) ^UJ^TJ&Sl L£ 

[0 0 4 8] 

\&%i;m** t WL^Ltzfr£ifrzm7E.-tz> Uf7 7'2 o 6) o ^nitoBsg-e 
f±, sijf»*p v Steffi £ 4 oftm-r^ c: t £n i oiTttttffiiftffi^T^fc-r 

& o ::t*li, Ulii P V comfit Sr 1 L tt 4<0t?, ±TI*teffiJfc m * ? 

^TLTv^v^flJIff L, l^MErmax^OClDMLt Uf-;7'2 0 
7) , X 7"> 7° 1 0 3 t:M4 0 
[0 0 4 9] 

Ar7 7°l 03-1 06 <D^mi 1 flJWSJWr <h »9 jg U El 5 OBf^iJ t 3 
Kfc&fc, (2 7) ^ffTOt^o ^ (27) 75 ? fi5cS:L7t;<h#, 'J ^ 7 
-Y h^-^--->^#g|5 7 f±, Er2 = Erl, Erl=Ermax, 

T h 2 = T h 1 % i-i^^H 1 coMtftilME r 1 Offi£fg 2 OffifiUBME r 2 
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&WI 2003-010915 ^- v I 22/ 

i i 

ftAU i^liE r m a x £$rfc&£ 1 ^M^ME rUU %\ OJifPM 

wm&mm Thi©t^2 ^^M^i&rawi t h 2 a-t & 0 z h \z 

, ^7Fto;^-^fi-->/iiS7(i < Htriu^: (27) WjaL/c 

« 1 1 frhWcMmmE r m a x ^M§r£ n/cftirB#^j 1 2 1 xnmmzmfz* 
m i o^mtuj&ii^fM Thitn ut^2 0 5) 0 

[0 0 5 0] 

fe\b5tT0kW$LtLLtzfr£o frZmfctk (^x -7 7°2 0 6) o Z\ZXi^ $IJ 

*!l»fU ft^HiE rma x^OCWtLt Uf'^2 0 7) , Xr^l 

0 3 t:I^ 0 

[0 0 5 1 ] 

7 7°i 03~i 06 ojaa* i mmmm^tizm ^il, m 5 1 5 

t , ^ (2 7 ) ^STO3:-r^o S (27) tW&S: Lfc t § x 'J^^t 

4 ? frt- Y3-x--->yffiWU7 It, Er3 = Er2,.Er2 = Erl, Er 

1 = E r ma x, Th2=Thl, 1" & £ 2 O&figffill E r 2 c^^ijl 3 <D 

r 3 KftA U H W&fitiggE r 1 <7>{fi£fl 2 ^IffiiE r 2 K 
ftAU ft^llE rma x^ifciil^lfjgiE rUU #5 1 <7)ftfpS 
§J^iS^F W T h 1 WfS £ £ 2 0»fl*2J»il£«ll#Hl T h 2 fcft At" Z> 0 S <b K 

, * y h-*>r h^i-->^ar#«i5 7*i, mm^ (27) ^m^LLtz 

nm t 3 ^f)MiE rma x ^jEff £ ^ftfffM t 4 £-COI$|H| 
* 1 Otftft*«I!ftjji>ft«FW Thlhf^) (Xf 77 4 2 0 5) o 
[0 0 5 2] 

fit, U < h^-i-->^jf:*B7H, &l<E>_tTHi&1i 

^m^T^^jsaiL^^ir d^^fiJ^-r^ Uf7 7°2 0 6) o ---e(±. m 

*IJ®f L, ftTCtlME r m a x £ 0 KfcJJtJHtLT Uf y 7°2 0 7) , y "7° 1 
0 3 Cl^o 

[0 0 5 3] 
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Ofem 2 0 0 3 - 0 1 0 9 1 5 ^- v : 23/ 

i i 

i" 103-106 <Dmmz i mmmmzt i:« o ;i u m 5 1 7 

Kfc* <h > 5* ( 2 7 ) ^Itflit-So S (27) tf&L&Lt: £ § , 'JV^t 
>f * h ?•*-:=. > ^itlfSB 7 »i, E r 3 = E r 2 „ E r 2 = E r 1 , E r 

1 = E rma x, Th2=Thl<hU ituEs*; (2 7) Wj&lLLtiVZm t 5^<b 
ft^ciSME r m a x ^Mff $ tL/zftff»J t 6 i "COI$W£$rfcfc$fiS 1 Ot&fE* 

mm^mMTh i Uf^2 05) „ 

[0 0 5 41 

-f-L-C, 'J ^ y ft^^^ - a-i>^H^7(i, f£l co±TftMlfiI 
&m&T0kft&l&&Ltifr£?frinfe't& Uf7 7'2 0 6) 0 --"Cii, ftj 
mm. P V Offifi* 4 otfcffi U*;L /:<7)T\ ±TitiM1£tti^T L <h fiJKff U 
flt^fS^E rma x^OCWLt Uf'77'2 0 7) , ^f77"10 7 KM 

fro 

[0 0 5 5] 

@5^^WJ:^:, P I D/^^-^ftmfc^&TifWmP V 
[0 0 5 6] 

m i oiTKjfeit^ai^so^T^, u < * v^-^ 9^^- v^-a.-=.y9 r m 

#SB7fi, *1WU < y ^Wljott&fiflJfPfiP VOiHBA 1 

) o 

A 1 = I E r 2 -E r 1 I •••(28) 
[0 0 5 7] 

U S -y 9)V*~ Y?-3.-->ymnU7 Kjg^U ^^Clc-Ct'J S 

7^^^^-hfa--> ^ifc#SB 7 *±, - h fflSftSfB«SP 5 7&»<b - 
h ffl&ffcft S3:5E<g A T h £ m U * - A'ffl&ffcif SteSP 6 ^ «b 9 - JHMfcffc 
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mm 2 0 0 3 -0 1 0 9 1 5 ^- v : 24/ 

" 4 

I I 

MKScffiAT c SrSE*til^"o U 5 y h * - h > 

c 1 tzm'Pm^mmmMsfrbm&tti-r (03*7- -77° 

1 0 8) o 

[0 0 5 8] 

fgMJS^Iffff c 1 (±, «l»i£*tm-totiMfto* ^b-b fgoan&iifcfc * - ^ 

2j7&*i£i/^£\ ^ -MiJ^Ml^fitA Tc^ATc - 

£ Q 4^, mftmrn^mju t±, tauifo. 6-0. sejso^&t uri^^n 

[0 0 5 9] 

»±, ^Mti^lf $RC I -JMPJ&fEilS^iEA T c O^I^^Lti^^ 
, llfiP VfcffcJgfcS P£Jt3£LT Uf 7 7°1 10) , SUiiPV^I 
S P &T<nm&, t - h ffiiJ^sl^fi A (Ctti7J L Uf ^'l 1 

1 ) , f UUP* P V m%mM S P J: '9 7v i ? - ;HHM»ft*tfc5£ffi £ ,« A T 

clZ$&zLX1$l9&lzmj]-t& {*7"v-f\ 1 2) o 
[0 0 6 0] 

m^a^tfd Ut 7/1 13) o -<oiS2<7)±Ti!j^^m^a(±. em, 0 

5 Srffi^TffciE Ltzm 1 <?)±TII)lfttBMt|S|«t**-?)o H 1 <D±TW}Mfe 

$uti%kmtm%2>(Dii^ ^ajL^4o^iiioH, ***ra>*fiSK:i3»t*AB£* 

^4<7>afifiME r 4 (i5WEr lCffli) , 2 # g Uff L^SftKistt 
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&m 2 0 0 3 -0 1 0 9 1 5 ^- v : 25/ 

^SrH5 0fiHHBHE r 5 (EI 5 <D E r 2 tzffi^) , 3 #g LvMMKfclt 
4«MS:»6 0ffi<tiHIIE r 6 (0 5©E r 3t:ffli) fcUfM^MfliilE 
r 4<D\Mffll~i%ME r ^jE^T^Is L tzW%WhW>4 OffifiHSHE r 4 ft 
£0#£iJ 4 "COISIHJ £ ^ 3 Ot*fls*i2J»««ll#IHl T h 3 (El 5 co T h 1 tc+i^) , 
^5<7)fiifii{iME r 5 0i£HtjtcfI^E r OiE^^jfite LfcHtSiJj^* 5 OMffiig 
ME r 5 7Wb ft£MJ£ tr<7)Bt 4 ^m^WfeBM^m T h 4 (EI 5 O 

Th2Cffi3) ttS*"C*4o 
[0 0 6 1 ] 

KjfttJ LT|2(0'JVy ht^f^ ^fllfflE«fflJ 1 1 Uf7 7'l 14 

) o 

A2 = I Er5-Er4 I •••(29) 
[0 0 6 2] 

IS^fl A T h Kiaj ») «b titzW&frbfflmS. P V ^/Hfi^iii--5> £ X'(T>m^ 
AVJ&m&mfflT h_H eatt, ft^iMV^t- hfflgfftti&^tt A T h ^ 
- ;HH»f^*lS:^fl[ )»ATc ^ fez. h *itzV%&frbWft* P v timi^iM 
Km-f&i X<DWkYfm®mm&#?ffl Th_Coo l t £ fH 2 69 'J < y h * )V 

mmmn 1 1 nt&iw-r & ur^i 14) 0 n 4 witiiiE r 4 (tu 

DfPV^Mf) t?**U*, H 3 ^IMWFITh 3 t5 ? T h_C o o 
L H 4 <Z>&ffcfl:3JJ&jgiSH#|IflT h 4 tf ? T h_H e a t •) . W> 4 OliHi 
Er4^IE (»MP V^S/Mi) "C**L(f, i3(?)SMW«f B 1Th3 
t5 ? T h_H eat, $ 4 OftflsitaJlfc&iftflt HT h 4 rt ? T h_C o o 1 -C*-6 0 
[0 0 6 3] 

7^1 0 9 Kj3v*-C3?3E^timc HiM'^fAT 
, «lfP*P 15^11 S P£Jt<KLT Uf'yyi 1 5) , IJiiPVr^i 
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&m 2 0 0 3 -0 1 0 9 1 5 ^- V : 26/ 

SP^TO*^ t - f li^ll^f ^ ^ A T h LT t - ^ CtB^j L ( 

[0 0 6 4] 

&v»T, 'J ^ 7 h t ^ ;^ - h f a - ^ > ^Ilf) 7 ti, $ 2 OiiTKpflfi 
IfcfflMSSrfi^ Uf 7^1 1 8) , m2<D*)<y h-»M ffrlz&WzmWMP 
VCOigifigA 2 fclRftft«J!j|jgai^WT h_H e a t , T h_C o o 1 t %m 2 <D 
■J5^tO Mi «IS«8B 1 1 tw^jpfi-T * U 7- y 7° 1 1 9 ) 0 :^f^ 

118, i i9^K^ ftiwt 7 7°i 13, i i 4 £ra£-e*a 0 

tlOSIIA 2 <0#m<7)#T-^lll6 n^-to 
[0 0 6 5] 

'^l 1 4i fctil 1 9<Z>&T3^ P I D^^^-^JfffiSPl 2(i 
, *2 0'J5-yh^^ MfffRiS'KSK 1 1 ^Ifift $ tiX^&mmm P V tf>«lB A 

2 tiMWjSPtPalT h H eat, T h C o o 1 fcK*c?§^ ¥^P I 

D/^^ SrKEtBi"* Uf77°12 0) o 
[0 0 6 6] 

-f &;b*>, P I D^7^ jftUgG 1 2I±, 0 2 < y hf/f^)U-Cli- h 
im^ttS«^>ATh IC^H£*l£*§£\ WJt^J^P b_Ave^ (1 
5) H «fc ») #ffi U |2(0'JV;FtO -^l«ftf^*K^ffi* , j u A T c 

«HS*i£i§^ ¥WiPb_Ave^ (16) KJ: *)#fcB1-*o £ 
tc, P I D/<9><-*#ffl*&l 2*i, i2©'J 5 7 h-^>f ?)VX~t- MJBftfHI 
K5eI6j&V A T h H^M $ *i & v> t± * - ;H81ftft*KScfl|[**// ATcC 
^m£fr£^^r*uci3^T*>, ^St^fflT i_Av e£:£ (1 9) K 
£'9ltmU ¥W^Td_Ave^ (2 0) H «fc #aj 
[0 0 6 7] 

39cV>T, P I D/^^> 1 2 (i, fj!2 <7)>j 5 y h-»M ^;UT't- MPJJ 

»^*K3elt*V AThl^I? Jt#!lwJ» (13) t:«tf)» 
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* * 

i i 

[0 0 6 8] 

fLT, PIDA'7^-^*tii^l2[i, fc- MBt^-/H«0^^ov»T 
itMw P b > T i jo J: TO^B3f^ Td*^4^P I D^7^-^ £|tm 

Ur'7 7°l 2 2) o P I D/^^-^#mf|5 1 2(±, H2<^U 

^tr - h IbiJ^mI^II^V A T h «H $ Ktzm'kh&^^t 9 
-^fflIMra^>ATc K^3£$*i£^Ov>-f *UCj3V>T<>, fc- MIJJ 
PJwP b_H e a t > fc- MUt^WT ijeat, fc- hijSi^lWT 
d_H e a t ^r-etL-rtL^: (17) > ^ (21) , it (23) KJ: «9 3im U * 
-^iWP b_C o o U ^-MI«5tB#r^T i_C o o U ?-MW$kft 

mmr d_c o o i **ti^tv& (is) , ^ (22) . ^ (24) k <t oirm 

[0 0 6 9] 

fti:, P I Ds*y 2(i, fUlUt - MliJJt#!lwP b_H e 

at, t- MHfltfrBflHJT i _H eat, fc- MBflbfr^HIT d_H e a t , ^ 
-JMajfcflfflfP b_C o o U ^-;uffl«^WT i_C o o l *3 <fc 0^ -;HM 
fii^WTd_C 00UPI DtoffltS&U4teffi£-t& Uf77'122) 0 

^±-ep 1 d/n°^ -^oiasil^T L. »; 5 -7 h-«M a-- 

[0 0 7 0] 

AJjztifzmmmp vti^^r, p 1 Diwiftistj|E*tf^aft#Mv*K[ffii-4 
- 1 «r 1 ftjftiJiSH rtcfi9o ^fci, p i d 4 1± , 1 mmmmws 

, >x^z x *) mmt p v mzfcm s p k— gt-r * «t •? t:i^iMv^fai u % 

MV= (f/Pb_Heat) |1+ (l/Ti_Heats) 

+ Td_Heatst (SP-PV) • • • (30) 

it (3 0) Ki3V»T, sliyy'y^mn^r. Ji0!;U* 1 0 0t^^ o 
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i r 

[0 0 7 1 ] 

MV= (£/P b_C o o 1 ) |1+ (l/Ti_Coo 1 s) 

+ Td_Coolsl (SP-PV) ••• (31) 

[0 0 7 2] 

mmm^mmc i u^s^ipp// t\zm^x^- Ymmtmw. 

^ - y h+|-^;i/£f§££-£T, H 2 <D 'J ^ y h *M 9 ;WCj£ C 2 Oftfl^lS 
-;u^e- i:ov^tP I D/^ ^ - 9 £jftB1-£ Lfc<a"TN fc- ? 

i> y k- h^e- Kfc*-;we- K(7)#^(;ov^M^P I Ds*? * — 9 
[0 0 7 3] 

mz, *§kwwm2<DmM<7)Mmz^xmwtz> 0 tisoc^ ^mmmm^ 

T t: - h ffl»ffcMi:5EffiA T h&&^l±9 - ^mmftmZmi&A T c <7) 9 v^-f 

m m km- h 9 - )vmmmm&&mmzfett &m$L*m&-t %>o 

[0 0 7 4] 

iErh (Erh<0) * -^ffl«^:«^E r c (Erc>0) <h £*£tt}-f & 
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•I t 

[0 0 7 5] 

JMWlii, lErcUlErhl a*Jfc£1-**£\ JftfeMIgm^ Sr&sS; 

//=l Er h/E r c I •••(32) 
I E r c I < I E r h I ^^^W^UJi, JftftUeM^ju fc^K* 

= I E r c/E r h I •••(33) 
[0 0 7 6] 

w -*-<&<, n 7 w^o^ 2 ©ii<7)iit4^ n - h 

h-»M Y^-3--->ym%Ul a (±, Hi <Z>D 5 y h*T4 

*.-->jrmmR7 tm cmzzm-fz t&tz^ mi w * y ?)H*t& 

Ct- MBf^filE r h t^-^flft^filE r c ^|lf)'J 5 7 
;H»#E««B1 0i:fi«ti«fi6S:lft4o #l£ifcOSJ&-eii, HI 1 0» 

fPs^H^IEItSB 8 <Ottt> "9 0 1 60 'J < h -9->f * Cfz& 1 Offllfpjfc 

§R8 a Z^-f&o 
[0 0 7 7] 

-9- >f * USB 9 ri*jgS& L T— lO^I^ife $ (18Xt77°10 1) o 
Xf77°l 0 2- 1 0 6 (OfeliiH 1 <7)iM^,h(5H:t^^ 0 
[0 0 7 8] 
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mm 2 0 0 3 - 0 1 0 9 1 5 ^- V ! 30/ 

» 

#S|57 a (i, mi<V') < y h^-f ^ ;Wl:fc&t<i>ii!lJfP» P VOffiipIA 1 (2 8 
) tcj: OirtBLTil l <D'J ^ y h+h-f ^ ^1f^ffi'!tSI5 1 0 H^l-^xh^tc, % 
1 <7) >; ^ y h +)-^ ^ ;wc£>tt& £ - MiJft^SME rht * -MflfbMBUE r 
c^llW'Jv^t-O ^'ItfRie'lt^ 1 0 Uf^l0 7a) 

o f&ioteliHSMEr i^h (niipvmf) -c&*u*\ m <7>fe{ji{iiM 

E r 1^'Erh, fjl 2 O^ftilME r 2 rt>E r c <9 > H 1 OfeffiiiME r 1 
t^jE (fiflJfPsP V^/Mfi) T'&fU*, H 1 O^fillME r l#Erc, %,2<D 
HffiUM E r 2t!> ? E r h^&& 0 
[0 0 7 9] 

mm^mn&u 8 a a, no^nto ;nt i o k 
mm^ntz \l - hm^mmE r h t ? -)^m±mmE ret ^mlt, i 

Ere l^lErh I «3l-f £*|r£\ JlfpM^M^ (3 2) K £ 
LT> ^-^WM^Mf^filAT c <7)^M*^1--5>^Mt^tf^C I ^6Et 
*o ti^M^^ttig(5 8 a ti, I E r c I < I E r h I ^5:1"^^ 

, Si^fi^H^ £5S (3 3) lii^iUU, fc- hffl^»l5^1iSAThco 

^zftm?&mmi%7Fmmc i Uf-;yi23) 0 ^l-c, tsft 

[0 0 8 0] 

* f v -f 1 2 3 (Dmm&Tfe, 2 &m 'jv^t^^ ^ajtsB 9 1±, ^ 2 o »; 

h mmftmtmu s^tt-h mm^mm^m a t h m u 9- ^mmt 
mmu 6frb?- frMmtmnfcm a t c wi\, s?>i:, 'M-yh^ 

[0 0 8 1 ] 

Xfy^l 0 9 2 2 W^Ilii 1 OHM^Ss £ |b| £&<7>-C, m 
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